Dual effects of superoxide dismutase on the autoxidation of 1,4-naphthohydroquinone.
The autoxidation of 1,4-naphthohydroquinone, in a phosphate, EDTA buffer at pH 7.4, exhibits an autocatalysis whose lag phase becomes more pronounced in the presence of either the Cu,Zn- or the Mn-containing superoxide dismutases. In contrast, the autoxidation of a second aliquot of the hydroquinone, added after complete oxidation of the first, is linear and is accelerated by superoxide dismutase. Catalase or inactive superoxide dismutase were without effect in either situation. These results are explicable in terms of a free radical chain reaction which is initially propagated by O2- and then, as the quinone accumulates, by univalent reduction of the quinone by the hydroquinone. Reduction of the quinone by O2- diminishes the overall rate of oxidation. It is not necessary to postulate catalysis by superoxide dismutase of the reduction of the semiquinone by O2-.